Pharmacokinetics and Tissue Disposition of Nanosystem-Entrapped Betulin After Endotracheal Administration to Rats.
Betulin is a triterpene extracted from the cork layer of the outer bark of Betula spp. It has a wide spectrum of pharmacological activities, including being lung protective; however, its bioavailability is low. To increase its bioavailability, betulin was entrapped in a nanosystem (BN). In this study, we investigated the pharmacokinetics and tissue distribution of nanosystem-entrapped betulin after single dose endotracheal administration to rats. Betulin was nanosystem-entrapped using a solvent exchange technique. The surface morphology and size of the nanosystem were characterized by transmission electron microscopy and dynamic light scattering. The plasma and tissue concentrations of betulin were determined using a validated high-performance liquid chromatography method. The highest concentration of betulin was found in lungs and liver, and the lowest in the heart. Betulin did not penetrate highly vascularized tissues or tissue with an average degree of vascularization, nor did it cross the blood-brain barrier. Tissue availability in the lungs was 1.3 times higher for BN than for free betulin. Betulin was detected in the bloodstream at 15 min after administration of BN compared with only at 1 h after administration of free betulin. Penetration of betulin in the liver tissue was characterized by a high degree of intensity both for BN and free betulin. Betulin in the heart tissue was detected in much smaller quantities than in the liver. Entrapment of betulin in nanosystem form shows promise as a novel strategy in the treatment of pulmonary diseases.